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I. INTRODUCTION
Earthquakes are one of the natural phenomena that eventu-
ally can trigger damage to cities depending on diverse factors
as the occurrence site, the size, duration of the earthquake,
etcetera. The released energy during an earthquake is partially
dissipated by seismic waves. The seismic waves that are
triggered by an earthquake are unique. In other words, there
are not two earthquakes that have triggered exactly the same
seismic waves. The analysis of the seismic records is an
important source to obtain valuable information about both the
features of the seismic waves on a site and the characteristics
of the earthquake that triggered these seismic waves. In the
present document, we described some relevant aspects of the
analysis of seismic records that we processed and analyzed
applying the computer code Seismograms Analyzer-e (see
Figure 1).
II. SEISMIC GROUND MOTIONS IN MEXICO CITY
Table I shows basic data about two earthquakes that oc-
curred on September 19 in the years 1985 and 2017. Both
earthquakes have significant differences in the magnitude and
in the distance from the epicenter to Mexico City. Unfortu-
nately, in both earthquakes, some buildings in Mexico City
had a partial or total collapse and as a consequence, some
people died.
TABLE I. MAIN DATA OF TWO EARTHQUAKES THAT TRIGGERED
SIGNIFICANT DAMAGE IN BUILDINGS OF MEXICO CITY [1] [2] [3]
Data Michoacan
Earthquake
Puebla Earthquake
Date Sept,19,1985 Sept,19,2017
Site of occurrence Coast of Michoacan Limits Puebla
Magnitude 8.1 7.1
Depth 27.9 km 57.0 km
Distance from
the epicenter
to the Mexico
City station 419.5 km 116.4 km
Fig. 1. Main screen of Seismograms Analyzer-e [4] [5].
A. The Michoaca´n, Mexico earthquake of September 19, 1985
(Ms = 8.1)
The Michoaca´n earthquake of September 19, 1985, gener-
ated seismic waves that in a rock site of Mexico city triggered
a peak ground acceleration (PGA) about 31 cm/s2 in the
North-South component, and about 33.8 cm/s2 in the East-
West component (Figure 2). In this earthquake, the distance
from the epicenter to the seismic station in Mexico City was
of 419.5 km.
B. The Puebla, Mexico earthquake of September 19, 2017
(Mw = 7.1)
The Puebla earthquake of September 19, 2017, generated
seismic waves that in a rock site of Mexico city triggered
a peak ground acceleration (PGA) about 44.3 cm/s2 in the
North-South component, and about 51.70 cm/s2 in the East-
West component (Figure 3). In this other earthquake, the
distance from the epicenter to the seismic station in Mexico
City was of 116.4 km.
III. RESPONSE SPECTRUM
A seismic record can be used to determine a response
spectrum that gives us information about the effects that the
seismic waves recorded could have triggered on the buildings.
For instance, a pseudoacceleration response spectrum shows
values of pseudoacceleration that the earthquake could have
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Fig. 2. Accelerogram of the component East-West of the earthquake of
September 19, 1985 (Table I) recorded in a station of CU in Mexico City and
processed by Seismograms Analyzer-e [4].
Fig. 3. Accelerogram of the component East-West of the earthquake of
September 19, 2017 (Table I) recorded in a CU station of CU in Mexico City
and processed by Seismograms Analyzer-e [4].
generated in the roof floor of different buildings depending on
their structural period.
Figure 4 and Figure 5 show the response spectra that were
determined with the acceleration data obtained in a seismic
station located in the National Autonomous University of
Mexico in Mexico City during the two earthquakes of Table I.
According to the response spectrum of Figure 4, in the roof
floor of a building with a structural period of 0.5 s (as a
reference some buildings of reinforced concrete about 5 levels
have a structural period near to 0.5 s) the maximum value of
pseudoacceleration was of 51 cm/s2 during the Michoacan
earthquake, but of 102 cm/s2 during the Puebla earthquake.
Similarly, according to the response spectrum of Figure 5, in
the roof floor of a building with a structural period of 0.5 s
the maximum value of pseudoacceleration was of 60 cm/s2
during the Michoacan earthquake but of 161 cm/s2 during the
Puebla earthquake. Therefore, it is possible to identify that the
recent earthquake of Puebla generated seismic waves that in
some cases triggered higher values of pseudoacceleration that
the values that were triggered by the seismic waves due to the
Michoacan earthquake.The high values of pseudoacceleration
triggered during the Puebla earthquake are a part of the factors
that explain why some buildings of Mexico City suffered
partial or total collapse [3] .
The analysis that was summarized in the present work is
an example of the type of analysis that it is possible to do
with the support of Seismograms Analyzer-e [4]. Therefore,
we believe that this kind of software must be widely sharing
to contribute to that more people can be able to do these types
of analysis before taking decisions about existing buildings or
new buildings, in order to reduce the seismic risk of buildings.
Fig. 4. Response spectra of pseudoaccelerations determined by Seismograms
Analyzer-e [4] for the component North-South of the two earthquakes that
occurred in the same day (September 19), but in different years (1985 and
2017) (Table I). The seismic records were obtained in a rock site of Mexico
City.
Fig. 5. Response spectra of pseudoaccelerations determined by Seismograms
Analyzer-e [4] for the component East-West of the two earthquakes that
occurred in the se day (September 19), but in different years (1985 and 2017)
(Table I). The seismic records were obtained in a rock site of Mexico City.
IV. CONCLUSION
According to the results that we showed in the present doc-
ument, we can to affirm that the significant damage in buildings
of Mexico City during the recent earthquake (09/19/2017) was
due to the combination of high values of PGA with high
values of seismic vulnerability of the buildings that suffered
significant damage. For instance, about the values of PGA,
it is possible to highlight that the highest value of PGA that
was recorded in a rock site of Mexico City during the 2017
earthquake was 53 percent greater than the value of PGA that
was recorded in the same site but during the earthquake of
1985.
The analysis of seismic records is a valuable procedure
to know features of earthquakes and their effect on buildings.
This type of analysis can be appropriately done applying the
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software Seismograms Analyzer-e (SA-e) [4].
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